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The E-MOSAICS Simulations
• EAGLE zoom 
simulations with a 
subgrid routine for 
cluster formation 
• 25 MW-mass 
Galaxies (for now!) 
• Follow the formation 
and co-evolution of a 
galaxy and it’s GC 
population 
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The Age and Metallicity of GCs
Kruijssen + 2019
The age and metallicity 
of GCs can be used to 
infer the accretion 
history of a galaxy  
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Stellar streams in the halo of the 
E-MOSAICS galaxies
• We identify stellar streams in 16 galaxy halos* 
• Every GC** associated with a stellar stream is placed into 
the on-stream category 
*stars > 10kpc 
**star cluster > 2e4 Msol
The age and metallicity of GCs associated 
with stellar streams in E-MOSAICS
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Estimating the infall time of  a satellite 
galaxy using the age range of GCs
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• Fit a line to the top plot 
• Calculate the difference from this 
line 
• Plot this difference against the 
infall time of the galaxy 
• Can estimate the infall time of 
satellite galaxy 
• Sagittarius is estimated to have an 
infall time of  
9.3 +/- 1.8 Gyr ago
Hughes+ 2019
The alpha abundances of GCs
Pritzl+ 2005
The alpha abundances of GCs
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Although it is difficult to disentangle in-situ and ex-situ GCs 
using the alpha abundances. It is possible to identify 
recently accreted GCs on streams using their alpha-Fe 
abundances
Hughes+ in prep
The light halo
• GCs associated with recently accreted and relatively massive 
stellar streams on average have lower metallicities and ages 
than those GCs not associated with streams  
• It is possible to estimate the infall time of a satellite galaxy 
using the age range of the GCs it brought with it  
• It is possible to identify recently accreted GCs using their 
alpha abundances
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A Jeans Axisymmetric Model (JAM)
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𝜸=1, α=3  -> classic NFW cusped profile 
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We let the scale density, scale radius, inner and outer slope of 
the generalised NFW profile be free parameters of the fit 
A Jeans Axisymmetric Model (JAM)
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Likelihood of GC 
velocities given 
DM halo params
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The true dark matter halo
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α=4.58 
The dark matter halo from the model with 
GCs as tracers
𝜸=1.02 
α=4.58 
The dark matter halo from the model with 
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Density and mass enclosed profiles
• Transform the likelihood distributions into density and mass 
enclosed plots 
• Over predict the mass in the centre 
• Under predict the mass further out
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Velocity dispersion profiles
• The data follows the general trend of the model  
• There are some outliers
The dark halo
• The first time Jeans modelling has been tested on a 
cosmological simulation using GCs as tracers  
• Reproduce the inner slope within ~20% 
• Do not constrain outer slope well but we reproduce 
outer slope within ~35%
The dark halo
Globular clusters can be used as tracers 
for a Jeans Axisymmetric Model in a Milky 
Way mass galaxy
• The first time Jeans modelling has been tested on a 
cosmological simulation using GCs as tracers  
• Reproduce the inner slope within ~20% 
• Do not constrain outer slope well but we reproduce 
outer slope within ~35%
The dark halo
Globular clusters can be used as tracers 
for a Jeans Axisymmetric Model in a Milky 
Way mass galaxy
• The first time Jeans modelling has been tested on a 
cosmological simulation using GCs as tracers  
• Reproduce the inner slope within ~20% 
• Do not constrain outer slope well but we reproduce 
outer slope within ~35%
MORE WORK TO BE DONE!
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Future work
• Populations + Dynamics
- probabilities that each GC belongs to a different 
population 
- fit for the velocity anisotropy and rotation of each 
population 
 
• Statistics
- now have 105 MW mass galaxies 
- can start to understand which galactic features 
increase errors in this model   
- with the large box we can test this on a variety of 
galaxy morphologies
